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(54) SIGNAL PROCESSOR AND IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
signal processor and an image pickup 
device capable of constructing an 
excellent system in the case of 
connecting a main body and external 
equipment by a digital interface in a 
recording standby state. 
SOLUTION: Tliis signal processor can 
constitute a network by being connected 
to the plural pieces of the external 
equipment, and in the operation standby 
statis of the device, in the case of 
detecting connection with the external 
equipment at least, the shutdown of a 
power source is controlled and the bus reset of the network is limited. 
Also, it is provided with signal processing means 2, 3 and 4 for 
generating prescribed signals, an interface means 8 for outputting the 
signals outputted from the signal processing means to the external 
equipment, a detection means for detecting the connection with the 
external equipment of the interface means 8 and a counter means. 
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* NOTICES * 

jPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer So the translation 
may not reflect the original precisely. 

2- **** shows he word which can not be translated. 

3- In the drawings, any words are not translated- 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal processor 
containing image pick-up equipments, such as camcorder/movie 
equipment carrying the interface which outputs a signal to an external 
instrument, or such equipment 
[0002] 

[Description of the Prior Art] In the condition that a recording head 
draws the same locus on a record tape, and is standing by like a record 
standby condition for example, in camcorder/movie equipment as one 
example of conventional image pick-up equipment, there is the need of 
avoiding wear of the record tape by contact to a recording head. 
Moreover, the system construction which realizes power saving and tape 
wear prevention from the need of suppressing consumption of the do- 
battery which is a power unit to the minimum is made. 
[0003] Drawing 23 is the block diagram showing the important section of 
the control system of conventional camcorder/movie equipment. The 
recording start key prepared in drawing 23 in order that, as for 1, an 
operator might choose a recording start, The camera-control section 
which incorporates image information when 2 controls the lens unit 
which is not illustrated. The signal-processing section which 3 makes 
image information obtained from the camera-control section 2 digital 
image data, and carries out coding transform processing, 4 controls the 
drum motor 5 and the capstan motor 6, and a recording head 7. The 
recorder control section which records the digital image data by which 
coding transform processing was carried out in the signal-processing 
section 3 on the magnetic-recording tape (not shown) which is a record 
medium, 8 possesses connection terminal 8a in the digital I/F section for 
outputting the digital image data by which coding transform processing 
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was carried out in the signal-processing section 3 to an external device. 
[0004] The current supply section to which 9 carries out current supply 
to a circumference block, and 10 are the system^control sections which 
control the cannera-control section 2, the signal-processing section 3, 
the recorder control section 4, the digital I/F section 8, and the current 
supply section 9 according to the mode-of-operation selection 
information obtained from the recording start key 1 which is the key 
input section, 

[0005] Drawin g 24 is a flow chart which shows actuation of the system- 
control section 10 when the transition to a record standby mode is 
chosen by an operator s key stroke. Here, the control action of the 
system-control section 10 at the time of a record standby mode is 
explained using drawing 24 , However, a record standby mode means 
that it is the mode in which it stands by after it is in the same condition 
at the time of a recording mode and the condition as the time of a 
recording mode (It is a roll control at the same rotational frequency as a 
recording mode) that only the drum motor 5 of a recorder control 
section is the same, the capstan motor 6, and the recording head 7 have 
turned OFF the camera-control section 2 and the signal-processing 
section 3. 

[0006] If the transition to a record standby mode is chosen by an 
operators key stroke, the system-control section 10 will permit a timer 
interruption, in order to measure a record standby time at step SOI. 
[0007] An interrupt generates a timer interruption the setup-time period 
of arbitration. As shown in drawing 25 , a shutdown timer is incremented 
at step S31 in an interrupt. Subsequently, the system-control section 10 
supervises a recording start key at step S02, and when a key input is 
detected at step S03, the shift to a recording mode from a record 
standby mode is set up at step S24. By controlling a recorder control 
section by this recording mode, a capstan motor is started and record of 
the photography image data to the magnetic-recording tape which is a 
record medium is performed through a recording head. 
[0008] At this time, a timer interruption is forbidden at step S06, and a 
shutdown timer is cleared. Moreover, if a key input is not detected at 
step S03, a shutdown timer is supervised, and if judged with the 
measurement value of this shutdown timer being less than 5 minutes, 
processing will be returned to step S02. On the other hand, a judgment 
of that the record standby condition is maintained 5 minutes or more 
sets up the shift to power-source shutdown mode from a record 
standby mode at step SOS. By controlling the current supply section 9 in 
this power-'source shutdown mode, the current supply to the camera- 
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control section 2, the signal-processing section 3, the recorder control 
section 4, and the digital I/F section 8 is turned off. At this time, 
prohibition and a shutdown timer are cleared at step S06, and actuation 
of power saving and a tape wear prevention system completes a timer 
interruption by processing of an above single string. 
[0009] 

[Problem(s) to be Solved by the Invention] There is specification called 
the lEEEl 394-1 995 serial bus (following, IEEE1394) carried widely to 
camcorder/movie equipment as a digital interface for outputting digital 
image data to an external device. The interconnection cable of IEEE1394 
consists of 2 sets of twisted pair signal lines (it is also possible to carry 
out addition setting out of the power-source line). In order that the 
communication system may control the communication link on ID 
information on the proper beforehand set up in order that each device 
might make each other identifiable (unique ID), and a network/ ID 
information called Node ID (physical address) to each device is set up. 
[0010] This node ID is again set up to each device, when bus reset 
starts the bus which constitutes a network (i.e., when the processing 
actuation for recognizing a network configuration automatically by 
detecting a power up, addition of the device on a network, deletion or 
the reset command from each device, etc- arises). And network 
reconstruction is performed by this resetting, 

[001 1] Therefore, when this digital I/F section is connected with the 
external instrument for the digital I/F section 8 which is the 
conventional component mentioned above based on IEEE1394 
specification, When the compulsive shutdown from a record standby 
condition occurs by the body of a record regenerative apparatus In 
order to reconfigurate a network, bus reset occurred, and there was a 
trouble that interface processing of all the devices that therefore exist 
on a network will be interrupted on an interface network. 
[0012] This invention aims at offering the signal processor and image 
pick-up equipment which can make a system construction good when 
[ of a body and an external instrument ] connecting with a digital 
interface in the state of record standby in view of this actual condition. 
[0013] 

[Means for Solving the Problem] Invention which relates to claim 1 in 
order to solve the above-mentioned trouble is the signal processor 
which connects with two or more external instruments, and can 
constitute a network, and in the actuation standby condition of 
equipment, when connection with an external instrument is detected at 
least, it regulates the shutdown of a power source, and it is 
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characterized by restricting network bus reset. 
[0014] Moreover, a signal-processing means by which invention 
concerning claim 2 carries out generation processing of the 
predetermined signal. An interface means to output the signal outputted 
from a signahprocessing means to an external instrument, A detection 
means to detect connection with the external instrument of an interface 
means, and a counter means. If it **** and a counter means counts a 
predetermined number in an actuation standby mode when it changes 
from an actuation standby mode to a stop or power save mode when 
connection with an external instrument is detected by the detection 
means, and connection with 4s external instruments is not detected by 
the detection means, it is characterized by changing in power-source 
shutdown mode from an actuation standby mode. 

[0015] Moreover, a picture signal processing means by which invention 
concerning claim 3 carries out generation processing of the image 
information. An interface means to output the signal outputted from a 
picture signal processing means to an external instrument. It is image 
pick-up equipment which has a deteption means to detect connection 
with the external instrument of an interface means. It is characterized 
by changing according to a connection condition with an external 
instrument to the 3rd operating mode which intercepts the power source 
over the 2nd operating mode or equipment made to stop a picture signal 
processing means selectively from the 1st operating mode which stands 
by actuation of a picture signal processing means. 
[0016] moreover, invention concerning claim 4 is characterized by 
changing from the 1st operating mode to the 3rd operating mode, when 
it changes from the 1st operating mode to the 2nd operating mode when 
connection with an external instrument is detected by the detection 
means in the 1 st operating mode, and connection with 4s external 
instruments is not detected by the detection means. 
[0017] Moreover, if it has a counter means and this counter means 
counts a predetermined number in the 1st operating mode, invention 
concerning claim 5 will be characterized by changing from the 1st 
operating mode to the 3rd operating mode, when it changes from the 1 st 
operating mode to the 2nd operating mode when connection with an 
external instrument is detected by the detection means, and connection 
with an external instrument is not detected by the detection means, 
[0018] Moreover, invention concerning claim 5 is characterized by 
including the camera-control section, the signal-processing section, and 
a recorder control section as a picture signal processing means. 
[0019] 
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[Embodiment of the Invention] Hereafter, the gestalt of suitable 
operation of this invention is explained based on a drawing. 
(1st operation gestalt) Drawing 1 is the block diagram showing the 
important section of camcorder/movie equipment in which digital I / 
feed function which applied the 1st operation gestalt of this invention 
were carried. It has the composition of having set additionally the 
function to detect a connection situation with an external instrument in 
the digital I/F section 8 to the conventional control system shown in 
drawing 23 , and the function which outputs this detection result to the 
system-control section 10. 

[0020] Moreover, this operation gestalt is realized with the configuration 
which adopts the serial bus architecture based on IEEE1 394 
specification as the digital I/F section 8- IEEE1394 specification is 
explained beforehand first here. 

Outiine» of the technique of «IEEE1394 The support at the time of 
being real time and carrying out data transfer of a video data, the audio 
data, etc, for high amount of information is needed with the appearance 
of home digital VTR or DVD, In order to transmit such a video data and 
audio data on real time and to transmit to the digital instrument of 
incorporating in a personal computer (PC) or others, the interface 

equipped with the required transfer facility in which a high-speed-data 
transfer is possible is needed. The interface developed from these 
viewpoints is IEEE1394 -1995 (High Performance Serial Bus) (following 
and 1 394 serial bus). 

[0021] Drawing 2 shows the example of the network system constituted 
using a 1394 serial bus. This system is equipped with Devices A, B, G, D, 
E, F, G, and H. It connects with the twisted-pair cable of a 1394 serial 
bus, respectively between device A-B, between device A-C, between 
device B™-D, between device D-E, between device G-F, between device 
C-G, and between device G-H. As an example of these device A-H, you 
may be PG, digital VTR, DVD, a digital camera, a hard disk, or a monitor, 
[0022] The connection type between each device enables mixture of a 
daisy chain method and node multipoint system, and high connection of 
a degree of freedom is possible for it Moreover, each device has ID of a 
proper each one, and when each recognizes each other, it constitutes 
one network in the range connected by 1394 serial bus. Sequential 
connection of between each digital instrument is only made with one 
1394 serial bus cable, respectively, and each device performs the role of 
junction and constitutes one network as a whole. Moreover, Plug which 
is the description of a 1394 serial bus & When a cable is connected to a 
device by the Play function, it has the function to recognize recognition. 



http:/ / www4.ipdLinpit,go jp/cgi-btn/tran_web_cgi_ejye 



5/22 



a connection situation, etc, of a device automatically. 
[0023] Moreover, in a system as shown in drawing 2 , a certain device is 
deleted from a network, or it is newly added. In such a case, after 
performing bus reset automatically and resetting the network 
configuration till then, reconstruction of a new network Is performed. By 
this function, the configuration of that occasional network can always be 
set up and recognized- 

[0024] Moreover, as a data transfer rate, it has the rate of 
100/200/400Mbps, and a device with the transfer rate of a high order 
supports a low-ranking transfer rate, and transposition is taken. There is 
isochronous transfer mode which transmits synchronous data 
(isochronous (Isochronous) data), such as asynchronous transfer mode 
which transmits asynchronous datas (asynchronous (Asynchronous) 
dataX such as a control signal, and a real time video data, audio data, as 
data transfer mode, a transfer of the cycle-start packet (CSP) this 
asynchronous data and isochronous data indicate cycle initiation to be in 
each cycle (usually — coming out — 1 cycle 1 25microsecond) — then, 
it is intermingled and transmitted within a cycle, giving priority to an 
isochronous data transfer. 

[0025] Drawing 3 shows the component of a 1394 serial bus below. The 
1394 serial bus consists of layer (hierarchy) structures as a whole. As 
shown in drawing 3 , a hard thing is the cable of a 1394 serial bus, and 
there is a connector port where the connector of the cable is 
connected. There are a physical layer and a link layer as hardware on it. 
[0026] The hardware section is the part of a substantial interface chip, 
among those a physical layer performs coding, connector-related 
control, etc. Moreover, a link layer performs packet transfer, control of 
the cycle time, etc. The transaction layer of the firmware section 
manages the data which should be transmitted (transaction), and issues 
the instruction of Read, Write, etc. Serial bus management is a part 
which performs management of the connection situation of each device 
connected, or ID, and manages a network configuration. 
[0027] Even this hardware and firmware are the configuration of the 
1394 serial bus on parenchyma. Moreover, the application layers of the 
software section are how data are carried on an interface by changing 
with software to be used, and a part to specify. For example, it is 
prescribed by protocols, such as AV protocoL The above is the 
configuration of a 1394 serial bus. 

[0028] Drawing 4 shows the address space in a 1394 serial bus below. 
64 bit addresses of each node proper are surely given to each device 
(node) connected to the 1394 serial bus. And by storing this address in 
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ROM, the node address of itself s or a partner can always be recognized 
and the communication link which specified the partner can also be 
performed. Addressing of a 1394 serial bus is a method according to 
IEEE1212 specification- 10 bits of the beginning are used for assignment 
of the number of a bus, and, as for address selection, the following 6 bits 
are used for assignment of a node ID number. The remaining 48 bits 
become the address width of face given to the device, and can be used 
as an address space of a proper, respectively. 28 bits of the last store 
discernment of each device, the information on assignment of a service 
condition, etc. as a field of proper data. The above is the outline of the 
technique of a 1394 serial bus. 

[0029] The part of the technique which can be called description of a 
1394 serial bus next is explained more to a detail- 
Electric specification» of «1394 serial bus Drawing 5 shows the 
sectional view of a 1394 serial bus cable. By 1394 serial bus, the power- 
source line other than 2 sets of twisted pair signal lines is prepared in 
the interconnection cable. Supply of power is attained also to the device 
which does not have a power source by this, the device which carried 
out sag by failure. 8--40V, and a current are specified for the electrical 
potential difference of the power source which flows the inside of a 
power-source line as maximum current DC1.5A. 

[0030] «DS"-Link coding» Drawing 6 is drawing for explaining the DS- 
Link coding method of the data transfer format adopted In the 1394 
serial bus. By 1394 serial bus, the DS-Link (Data/Strobe Link) coding 
method is adopted. This DS-Link coding method is suitable for the high- 
speed serial data communication link. The configuration needs two signal 
lines. It has the composition of sending a strobe signal to the twisted 
pair line from that of delivery and another side in the data which become 
main one in a twisted pair wire. In a receiving side, a clock is 
reproducible by taking the exclusive OR of this data and strobe that 
communicate, 

[0031] As a merit using this DS-Link coding method, since transfer 
efficiency's being high and a PLL circuit become unnecessary compared 
with other serial data transmittal modes, circuit magnitude of Controller 
LSI can be made small Furthermore, when there are no data which 
should be transmitted, it is not necessary to send the information which 
shows that it is an idle state. Therefore, reduction of power consumption 
can be aimed at by the ability making the transceiver circuit of each 
device into sleeping. 

[0032] Sequence» of «bus reset By 1394 serial bus, Node ID is given 
to each device (node) connected, and it is recognized as network 
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configuration. When change arises by the change in the number of nodes 
by the insert and remove of a node, ON/OFF of a power source, etc. 
and it is necessary to recognize new network configuration when this 
network configuration has change for example, each node which 
detected that change transmits a bus reset signal on a bus, and goes 
into the mode in which new network configuration is recognized/As the 
detection approach of the change at this time, it is carried out by 
detecting change of the bias voltage on a 1394 port substrate. 
[0033] A bus reset signal is transmitted from a certain node, BASURI 
set occurrence is transmitted to a link layer, and the physical layer of 
each node transmits a bus reset signal to other nodes at the same time 
it receives this bus reset signal. Bus reset is started after all nodes 
detect a bus reset signal eventually. 

[0034] Bus reset is started also by giving direct instruction to a physical 
layer by cable **** which was described previously, starting by the hard 
detection by the abnormalities in a network etc-, the host control from a 
protocol, etc. Moreover, if bus reset starts, data transfer will be 
interrupted temporarily, and data transfer in the meantime is kept 
waiting, and is resumed under new network configuration after 
termination. The above is the sequence of bus reset. 
[0035] Sequence» of «node ID decision After bus reset, each node 
starts the actuation which gives ID to each node, in order to build new 
network configuration, the general sequence from the bus reset at this 
time to node ID decision — each of drawing 7 , drawing 8 , and drawing 9 
— it explains using a flow chart, 

[0036] The flow chart of drawing 7 determines Node ID from BASURI 
set occurrence, and shows the activity of a series of buses until it can 
perform data transfer. First, it is monitoring continuously that bus reset 
occurs in a network as step SI 01. If bus reset occurs in power-source 
ON/OFF of a node etc. here, it will move to step S102. At step SI 02, 
from the condition that the network was reset, in order to know the 
connection situation of a new network, declaration of a parentage is 
made between each node by which direct continuation is carried out. If a 
parentage is determined among all nodes as step SI 03, the one root will 
be determined as step S104, The parentage of step SI 02 is declared 
until it determines a parentage among all nodes, and the root is not 
determined, either, 

[0037] If the root is determined at step S104, setting out of the node ID 
to which ID is given to each node next as step SI 05 will be performed- 
Setting out of Node ID is performed in order of a predetermined node, 
and setting out is repeatedly performed until ID is given to all nodes. If it 
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finished setting ID as all nodes as step SI 06 eventually, since new 
network configuration will have been recognized in all nodes, it will be in 
the condition that data transfer between nodes can be performed as 
step S107, and data transfer will be started, 

[0038] If it will be in the condition of this step SI 07, it goes into the 
mode which supervises that bus reset occurs again, and if bus reset 
occurs, setting out from step S101 to step S106 will be performed 
repeatedly. 

[0039] The above is explanation of the flow chart of drawing 7 . It is 
drawing 8 and drawing 9 which expressed the part from bus reset of the 
flow chart of drawing 7 to root decision, and the procedure from after 
root decision to ID setting-out termination with the flow chart in more 
detail, respectively. 

[0040] First, the flow chart of drawing 8 is explained. If bus reset occurs 
as step S201, networi^ configuration will once be reset. In addition, it is 
always supervising that bus reset occurs as step S201. The flag which 
shows that it is a leaf (node) to each device as the first step of the 
activity which has a new appreciation of the connection, situation of the 
reset network as step S202 next is set. Furthermore, it investigates how 
many the port which he has [ each device ] as step S203 is connected 
with other nodes. 

[0041] In order to begin declaration of a parentage after this according 
to the result of the number of ports of step S204, undefined (parentage 
is not determined) number of connections is investigated- immediately 
after bus reset — number of ports - — although it is the number of 
undefined ports, the undefined number of connectionis as which the 
parentage is determined and which is alike, follows and is detected at 
step S204 changes, 

[0042] First, it is restricted to the leaf immediately after bus reset that a 
parentage can be declared first. It can know that it is a leaf by the check 
of the number of ports of step S203. As step S205, to the node 
connected to itself, a leaf is announced "He is a child and partners are 
parents", and ends actuatiop- 

[0043] Since it is undefined port number >1 at step S204 immediately 
after bus reset, it moves from the node which the number of ports has 
recognized to be a branch with two or more at step S2023 to step S206. 
First, a flag called a branch is set, and it waits in order to receive 
''parents'' by parentage declaration from a leaf at step S207. A leaf 
declares a parentage and a carrier beam branch checks the number of 
undefined ports of step S204 for it suitably at step S207, If the number 
of undefined ports is 1, it will become possible to declare "he being a 



http://www4jpd|jnpitgojp/cgt~bin/tran„web_cgi_eiie 



9/22 



child" to the node connected to the port which remains. [ of step S205 ] 
After the 2nd times, it waits in order to receive the ^'parents'' from a 
leaf or other branches at step S207 again to a certain branch two or 
more, even if it checks the number of undefined ports at step S204, 
[0044] When a leaf becomes zero on any one branch or an exception 
target as a result of the number of undefined ports of step S204 
(although "child" declaration could be made, since it did not operate 
quicklyX it means that deciaration of the parentage of the whole network 
was completed by this eventually. The flag of the root is set as step 
S208, and, as for the only node from which the number of undefined 
ports became zero (considering all as parents' port decision), the 
recognition as the root is made as step S209, Thus, from the bus reset 
shown in drawing 8 to declaration of the parentage in a network between 
all nodes is completed. 

[0045] Below, the flow chart of drawing 9 is explained. First, the 
information on the flag of each node called a leaf, a branch, and the root 
is set up by the sequence to drawing 8 . It carries out based on this and 
classifies according to step S301, respectively. As an activity which 
gives ID to each node, It is from a leaf that ID can be set up first. A leaf 
-> branch -> setting out of ID is made from the young number (node 
number =0-) in order of the root. 

[0046] As step S302, several Ns (N is taken as the natural number) of 
the leaf which exists in a network are set up. Then, a ieaf requires that 
ID should be given to the root each one as step S303. When there are 
two or more these demands, the root performs an Arbitration (activity 
arbitrated to any one) as step S304. An ID number is given to one node 
which won as step S305, and it notifies to a negative beam node as a 
result of failure. The leaf which ID acquisition finished with failure as 
step S306 advances ID request again, and repeats the same activity. 
[0047] As step S307, ID information on the node is transmitted to all 
nodes by broadcasting from the ieaf which has acquired ID. After 
broadcasting of 1 node ID information finishes, the one number of the 
remaining leaves is reduced as step S308, Here, if the number of these 
remaining leaves carries out as step S309 repeatedly from the activity 
of the ID request of step S303 one or more in a certain case and all 
leaves broadcast ID information eventually, step S309 will be set to N= 
0, and, next, it will move to ID setting out of a branch. 
[0048] ID setting out of a branch as well as the case of a leaf is 
performed. That is, several M (M is taken as the natural number) of the 
branch which exists in a network is first set up as step S310. Then, it is 
required that a branch should give ID to the root each one as step S311. 
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On the other hand, as step S3 12, the root perforins an Arbitration and 
gives it from the following young number which it finished giving to a leaf 
sequentially from the branch which won. The branch which the root 
notified ID information or a failure result to the branch which advanced 
the demand as step S313, and ID acquisition finished with failure as step 
S314 advances ID request again, and repeats the same activity. 
[0049] As step S315, ID information on the node is transmitted to all 
nodes by broadcasting from the branch which has acquired ID, After 
broadcasting of 1 node ID information finishes, the one number of the 
remaining branches is reduced as step S316. Here, in a certain case, the 
number of these remaining branches carries out as step S317 repeatedly 
from the activity of the ID request of step S31 1 one or more, and it is 
carried out until all branches broadcast ID information eventually. If all 
branches acquire Node ID, step S317 will be set to M= 0, and ID 
acquisition mode of a branch will end it. 

[0050] After the process so far is completed, the node which does not 
acquire ID information eventually serves as only the root ID of the root 
sets up the largest number with its ID number by the number which has 
not been given as step S318, and then broadcasts ID information on the 
root as step S319. As shown in drawing 9 , after determining a parentage 
above, a procedure until ID of all nodes is set up is completed, 
[0051] Below, the actuation in the actual network shown in drawing 10 
as one example is explained. As explanation of drawing 10 , direct 
continuation of Node A and the node C is carried out to the low order of 
Node (root) B, and direct continuation of the node D is further carried 
out to the low order of Node C. Moreover, Node E and Node F have a 
layered structure by which direct continuation was carried out at the 
low order of Node D. The procedure of determining this layered 
structure and root node, and Node ID is explained below. 
[0052] After bus reset is carried out, in order to recognize the 
connection situation of each node first, declaration of a parentage is 
made between the ports where direct continuation of each node is 
carried out. With this parent and child, a parents side serves as a high 
order by the layered structure, and a child side serves as low order. 
[0053] At drawing 10 , Node A declared the parentage to the beginning 
after bus reset. A parentage can be declared from the node (it is called 
a leaf) which has connection only in one port fundamentally* Since this 
can know only connection of one port first for itself, it recognizes that it 
is a network edge by this, and the parentage is determined from the 
node which operated early in it. In this way, the port of the side 
(between A-B the node A) which declared the parentage is set up with a 
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child, and the port of the other party (node B) is set up with parents. 
Therefore, between node A""B, it is determined between child-parents 
and node F-D between child-parents and node E-D by relation called 
child-parents, respectively, 

[0054] the first [ further ] floor layer — it goes up and the parentage is 
shortly declared to the high order further for declaration of the 
parentage from other nodes one by one from the carrier beam thing 
among nodes (it is called a branch) with two or more connection ports. 
In drawin£ 10 , first, Node D is declaring the parentage to Node C, after 
determining a parentage between D-E and between D-F, and as a result, 
it is decided between node D^C that they will be child-parents. 
[0055] The carrier beam node C is declaring the parentage to the node 
B by which declaration of the parentage from Node D is connected to 
another port. It is decided between node C-B by this that they will be 
child-parents. Thus, a layered structure like dra wing 10 was constituted 
and the node B which became parents in all the ports connected 
eventually was determined as the root node. As for the root, only one 
exists during one network configuration. 

[0056] In addition, in drawing 10 , Node B was determined as the root 
node. If, as for this, the carrier beam node B is making Node A to 
parentage declaration parentage declaration to early timing to other 
nodes, it has moved from the root node to other nodes. That is, 
depending on the timing transmitted, every node may turn into a root 
node, and a root node is not necessarily regularity in the same network 
configuration, either. 

[0057] It goes into the mode in which it is determined next that each 
node ID will determine a root node. Here, all nodes notify their node ID 
to all other nodes (broadcasting function). [ who determined ] SelMD 
information includes the information on its node number, the information 
on the location connected, the number of connections that it has, 
number of connections with connection, or the parentage of each port 
etc. As a procedure of assignment of a node ID number, It can start 
from the node (leaf) which has connection only in one port first, and is 
assigned with node number =0, 1 and 2, and — sequentially from this 
inside. 

[0058] The node which acquired Node ID transmits the information 
containing the node number to each node by broadcasting. Thereby, it is 
recognized that the ID number is "finishing [ assignment ]." If all leaves 
finish acquiring the self node ID, next, it will move to a branch and a 
node ID number will be assigned to each node following on a leaf. Node 
ID information is broadcast one by one like the case of a leaf from the 
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branch to which the node ID number was assigned, and, finally a root 
node broadcasts self-ID information. That is, the root always owns the 
greatest node ID number. Assignment of the node ID of the whole 
layered structure finishes as mentioned above, network configuration is 
reconstructed, and the initialization activity of a bus is completed 
[0059] «Arbitration» By 1394 serial bus, the Arbitration (mediation) of 
a bus royalty is surely performed in advance of data transfer. Each 
device which a 1394 serial bus is a logical bus mold network, that is, was 
connected according to the individual tells the same signal in a network 
to all devices by relaying the transmitted signal, respectively. For this 
reason, an Arbitration is required in order to prevent the collision of a 
packet Only one node can transmit to a certain time amount by this. 
[0060] Drawing 1 1 is drawing for explaining this Arbitration. That is, the 
situation of the propriety [ as opposed to the demand for the situation 
of a bus activity demand ] of a bus activity is shown in drawing 1 1 (b), 
and it explains to drawing 1 1 (a) again using this below. If an Arbitration 
starts, one or two or more nodes will emit a demand of a bus royalty 
toward a parent node, respectively. In drawing 1 1 (a), it is the node to 
which Node C and Node F have emitted the demand of a bus royalty, A 
carrier beam parent node ( drawing 1 1 the node A) emits a demand of a 
bus royalty for this toward a parent node further (it acts as 
intermediary). This demand is sent to the root which arbitrates 
eventually. 

[0061] It decides whether a carrier beam root node makes a bus use a 
bus activity demand for which node. This mediation can perform onfy a 
root node and the licence of a bus is given to the node which won by 
mediation- By drawing 1 1 (b), licence is given to Node C and it is shown 
that the activity of Node F was refused. An Arbitration is told about 
delivery and having been refused for DP (Data Prefix) packet to a 
negative beam node. The bus activity demand of the refused node is 
kept waiting to a next Arbitration. The node which won the Arbitration 
as mentioned above and obtained the licence of a bus can start a data 
transfer henceforth. 

[0062] Here, the flow chart shown in drawing 12 explains a series of flow 
of ah Arbitration. In order for a node to be able to start data transfer, it 
is required for a bus to be an idle state. In order to complete the data 
transfer currently performed previously and to recognize that a current 
bus is idle status, each node is judged [ that a transfer of it can be 
started and ] by going through the predetermined idle-time gap length 
(for example, subaction gap) set up according to the individual by each 
transfer mode. 
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[0063] First, it judges whether the predetermined gap length according 
to data transmitted, respectively, such as asynchronous data and 
isochronous data, was obtained as step S401. Since a demand of a bus 
royalty required in order to start a transfer cannot be performed unless 
predetermined gap length is obtained, it waits until predetermined gap 
length is obtained. 

[0064] If gap length predetermined at step S401 is obtained, it will judge 
whether there are any data which should be transmitted as step S402. 
When there are data, in order to transmit as step S403, a demand of a 
bus royalty is emitted to the root so that a bus may be secured. 
Transfer of the signal showing a demand of the bus royalty at this time 
is eventually sent to the root, relaying each device in a network, as 
shown in drawing 1 1 . When there are no data transmitted at step S402, 
it stands by as it is. 

[0065] Next, as step S404, if or more one root receives the bus activity 
demand of step S403, the root will investigate the number of nodes 
which advanced the activity demand as step S405. the selection value in 
step S405 — the number of nodes — when it is =1 (the node which 
advanced the royalty demand is one), the next bus licence will be given 
to the node. If the selection value in step S405 is node number >1 (the 
node which advanced the activity demand is plurality), the root will 
perform mediation which determines the node which gives licence as 
step S406 as one. This mediation has the composition that access is 
equally granted so that it may be fair and only the nodes same each 
time may not obtain authorization. 

[0066] Selection divided into one node which the root arbitrated as step 
S407 out of two or more nodes which advanced the activity demand by 
step S406, and obtained licence, and the node of others which were 
beaten is performed. From the selection value of step S405 to one node 
which was arbitrated and obtained licence here, or the number of 
activity demand nodes - the root sends an enabling signal to the node 
which obtained licence without mediation by 1 to the node as step S408, 
The node which acquired the enabling signal carries out transfer 
initiation of the data (packet) which should be transmitted immediately 
after receiving. Moreover, mediation of step S406 is lost, DP (Data 
Prefix) packet which shows Arbitration failure is sent to the node to 
which a bus activity was not permitted from the root as step S409, and 
the node which received this stands by until return and predetermined 
gap length are obtained to step S401, in order to advance the bus 
activity demand for transmitting again. 

[0067] «Asynchronous (asynchronous) transfer» An asynchronous 
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transfer (Async transfer) is asynchronous transmission. The time 
transition state in an asynchronous transfer is shown in drawing 13 . The 
subaction gap of the beginning of drawin g 13 shows the idle state of a 
bus. When this idle time becomes constant value, the node which wishes 
to transmit judges that a bus can be used and performs the Arbitration 
for bus acquisition. 

[0068] If the licence of a bus is obtained by the Arbitration, a data 
transfer will be performed in a packet format next. The node which 
received is ack after data transfer about ack of a receiving result to the 
transmitted data (return code for the confirmation of receipt). A transfer 
is completed by returning, answering or sending a response packet after 
a short gap called gap. ack consists of 4 bits information and a 4-bit 
checksum. Moreover, ack is immediately returned to a transmitting 
agency node including information, such as a success, a busy condition, 
and pending status. 

[0069] Drawing 14 shows the example of the packet format of an 
asynchronous transfer below. There are data division and a header unit 
other than the data CRC for error corrections in a packet. As shown in 
drawing 14 , the object node ID, the source node ID, transfer data die 
length, various codes, etc. are written in the header unit, and a transfer 
is performed. Moreover, an asynchronous transfer is the communication 
link of 1 to 1 to a partner node from a self-node. Although the packet 
transmitted from the source node spreads round each node in a 
network, since things other than the address addressed to themselves 
are disregarded, only one node of the destination will read- 
[0070] «Isochronous (synchronization) transfer» An isochronous 
transfer (Iso transfer) is synchronous transmission. Especially the 
isochronous transfer that can be said to be the greatest description of a 
1394 serial bus is the transfer mode suitable for the data transfer which 
needs a transfer [ real time / data / which are called voice data / video 
image data, / multimedia ]. Moreover, this isochronous transfer is 
uniformly transmitted to all other nodes from one node of the source by 
the broadcasting function to an asynchronous transfer being a transfer 
ofltol. 

[0071] Drawing 1 5 shows the time transition state in an isochronous 
transfer. An isochronous transfer is performed for every fixed-on bus 
time amount. This time interval is called an isochronous cycle. The 
isochronous cycle time is 125 microseconds. The cycle-start packet is 
bearing the role which shows the start time of each cycle and performs 
timing of each node. The node called a cycle master transmits a cycie— 
start packet, and after passing through a predetermined idle period 
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(subaction gap) after the transfer termination in the cycle in front of 
one, it transmits the cycle-start packet which tells initiation of this 
cycle. The time interval to which this cycle-start packet is transmitted 
is set to 125 microseconds. 

[0072] Moreover, as drawing 15 was indicated to be Channel A, Channel 
B, and Channel C, when two or more sorts of packets can give Channel 
ID into 1 cycle, respectively, it can distinguish and transmit- Thereby, the 
real time transfer between two or more nodes is possible to coincidence, 
and he incorporates only the data of the channel ID needed by the node 
which receives. This channel ID does not express the address of a 
transmission place, and has given the logical number to data. Therefore, 
transmission of a certain packet is transmitted by broadcasting so that 
it may spread round all other nodes from the transmitting agency node 
of one. 

[0073] In advance of packet transmission of an isochronous transfer, an 
Arbitration is performed like an asynchronous transfer. However, since it 
is not the communication link of 1 to 1 like an asynchronous transfer, 
ack (reply code for the confirmation of receipt) does not exist in an 
isochronous transfer. Moreover, Iso shown in drawing 15 gap 
(isochronous gap) expresses the idle period required in order to 
recognize it as a bus being idle status before performing an isochronous 
transfer. If this predetermined idle period passes, it can judge that the 
bus is vacant as for a node to perform an isochronous transfer, and, 
thereby, the Arbitration before a transfer can be performed 
[0074] Drawing 16 shows the example of the packet format of an 
isochronous transfer below. There are data division and a header unit 
other than the data CRC for error corrections in various kinds of 
packets divided into each channel, respectively. A transfer data length 
as shown in drawing 1 6 , Channel NO, other various codes, the header 
CRC for error corrections, etc. are written in the header unit, and a 
transfer is performed. 

[0075] «bus cycle» An isochronous transfer and an asynchronous 
transfer can be intermingled in the transfer on a* actual 1394 seirial bus. 
Drawing 1 7 expresses the situation of time transition of the transfer 
condition on the bus by which the isochronous transfer and the 
asynchronous transfer were then intermingled. 

[0076] Priority is given to an isochronous transfer over an asynchronous 
transfer, and it is performed. The reason is gap length (isochronous 
gap;Iso gap) shorter than the gap length (subaction gap) of an idle period 
required in order to start an asynchronous transfer after a cycle-start 
packet, and is because an isochronous transfer can be started. 
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Therefore, an isochronous transfer will be given priority to and 
performed rather than an asynchronous transfer. 
[0077] It sets to the general bus cycle shown in dr awing 1 7 , and is 
cycle #m, A cycle-start packet is transmitted to each node from a cycle 
master at the time of a start. After this performs time-of-day 
adjustment by each node and waiting for a predetermined idle period (Iso 
gap), the node which should perform an isochronous transfer performs 
an Arbitration and starts a packet transfer. In drawing 17 , the 
isochronous transfer of Channel e, Channel s, and the channel k is 
carried out at order 

[0078] After actuation from this Arbitration to a packet transfer is 
repeatedly performed by the channel given, an asynchronous transfer 
can be performed by all isochronous transfers in cycle #m being 
compfeted- When the idle time reaches the subactibn gap which can be 
transmitted asynchronous, it is judged that it can move from a node to 
perform an asynchronous transfer to activation of an Arbitration. 
However, the period which can perform an asynchronous transfer is 
restricted when the subaction gap for starting an asynchronous transfer 
from after isochronous transfer termination before the time amount 
(cycle synch) which should transmit the following cycle-start packet is 
obtained- 

[0079] cycle #m of drawing 1 7 **** — 2 packet (packet 1 and packet 2) 
transfer of the asynchronous transfer (ack is included) is carried out an 
isochronous transfer and after that for three channels. After this 
asynchronous packet 2 is cycle #m+1- Since it results in the time 
amount (cycle synch) which should be started, it is cycle #m. A transfer 
is finished even here. 

[0080] However, after waiting for the idle period asynchronous or after 
the transfer is completed without being interrupted by force if it results 
in the time amount (cycle synch) which should transmit the following 
cycle-start packet into isochronous transfer operation, the cycle-start 
packet of degree cycle is transmitted. That is, when one cycle continues 
125 microseconds or more, degree cycle presupposes that only the part 
was shortened rather than 125 microseconds of criteria. That is, on the 
basis of 125 microseconds, an isochronous cycle is exceeded and can 
be shortened. 

[0081] In addition, if an isochronous transfer is the cycle need in 
order to maintain a real-time transfer, it will surely be performed. By 
having shortened the cycle time, an asynchronous transfer may be 
turned to the cycle after the next. It is managed by the cycle master 
also including such delay information. 
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[0082] Dra wing 18 is a flow chart which shows actuation of the system- 
control section 10 when the transition to a record standby mode is 
chosen by an operator's key stroke. Below, drawing 18 is used and the 
control action of the system-control section 10 at the time of a record 
standby mode is explained. 

[0083] If the transition to a record standby mode is chosen by an 
operator's key stroke, the system-control section 10 will permit a timer 
interruption, in order to measure a record standby time at step SOI, 
[0084] Here, an interrupt generates a timer interruption the setup-time 
period of arbitration. As shown in drawing 1 9 , a shutdown timer is 
incremented at step S31 in this interrupt. 

[0085] Subsequently, the system-control section 10 supervises a 
recording start key at step 802, and when a key input is detected, the 
shift to a recording mode from a record standby mode is set up at step 
S24. By controlling a recorder control section by this recording mode, a 
capstan motor is started and record of the photography image data to 
the magnetic-recording tape which is a record medium is performed 
through a recording head. 

[0086] At this time, a timer interruption is forbidden at step S06, and a 
shutdown timer is cleared. Moreover, a shutdown timer is supervised if a 
key input is not detected at step SOS, If judged with the measurement 
value of this shutdown timer being less than 5 minutes, processing will 
be returned to step S02- On the other hand, a judgment of that the 
record standby condition is maintained 5 minutes or more detects the 
existence of external instrument connection at step S07. Existence of 
external instrument connection is performed by detecting the existence 
of the bias voltage on 1394 connector ports. 

[0087] When connection of an external instrument is detected, the shift 
to STOP mode from a record standby mode is set up at step S55. The 
current supply to the recorder control section 4 is turned off by 
controlling the current supply section 9 in this STOP mode, and 
DORAMUMO-TA suspends a revolution. The current supply to the 
camera-control section 2, the signal-processing section 3, the recorder 
control section 4, and the digital I/F section 8 is turned off by the shift 
to power-source shutdown mode from a record standby mode being set 
up at step SOS on the other hand, if connection of an external 
instrument is not detected, and controlling the current supply section 9 
in this power-source shutdown mode. At this time, prohibition and a 
shutdown timer are cleared in a timer interruption at step S06, and 
processing of power saving under record standby and a tape wear 
prevention system is completed by processing of an above single string. 
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[0088] it become possible to avoid the bus reset processing generate on 
a network at the time of a timer shutdown since shutdown processing be 
perform but it be made to shift to a stop mode when the predetermined 
period have pass since the record standby condition of equipment 
according to this operation gestalt and connection of an external 
instrument be detect in the digital l/F section , as explain above . 
[0089] (2nd operation gestalt) In the 2nd operation gestalt, the same 
control system realizes substantially with the case of the image pick-up 
equipment of the 1st operation gestalt shown in drawing 1 , Drawing 20 
is a flow chart which shows actuation of the system-control section 10 
when the transition to a record standby mode is chosen by an operators 
key stroke. Below, drawing 20 is used and the control action of the 
system-control section 10 at the time of a record standby mode is 
explained. 

[0090] If the transition to a record standby mode is chosen by an 
operator's key stroke, the system-control section 10 will permit a timer 
interruption, in order to measure a record standby time at step SOI. An 
interrupt occurs the setup-time period of arbitration and a timer 
interruption increments a shutdown timer at step S31 in an interrupt like 
the case where it is shown in drawing 19 . 

[0091] Subsequently, the system-control section 10 supervises a 
recording start key at step S02, and when a key input is detected, the 
shift to a recording mode from a record standby mode is set up at step 
S24. By controlling a recorder control section by this recording mode, a 
capstan motor is started and record of the digita! image data to the 
magnetic-recording tape which is a record medium is performed through 
a recording head- 

[0092] At this time, prohibition and a shutdown timer are cleared in a 
timer interruption at step S06. Moreover, if a key input is not detected 
at step S03, a shutdown timer is supervised and it is judged from the 
measurement value of this shutdown timer that a record standby time is 
less than 5 minutes, processing will be returned to step S02. On the 
other hand, a judgment of that the record standby condition is 
maintained 5 minutes or more detects the existence of external 
instrument connection at step 807. 

[0093] When connection of an external instrument is detected, the shift 
to power save mode from a record standby mode is set up at step S55. 
The current supply to the camera-control section 2, the signal- 
processing section 3, and the recorder control section 4 is turned off by 
controlling the current supply section 9 by this power save mode. Only 
bus reset monitor processing for stopping the output of digital image 
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data by the digital I/F section 8, and maintaining network configuration is 
performed. The current supply to the camera-control section 2, the 
signal-processing section 3, the recorder control section 4, and the 
digital I/F section is turned off by the shift to power^source shutdown 
mode from a record standby mode being set up at step SOS on the other 
hand, if connection of an external instrument is not detected, and 
controlling the current supply section 9 in this power-source shutdown 
mode. At this time, prohibition and a shutdown timer are cleared in a 
timer interruption at step S06, and processing of power saving under 
record standby and a tape wear prevention system is completed by 
processing of an above single string. 

[0094] In addition, the 2nd operation gestalt of this invention is 
realizable even if it adopts the IEEE1394 serial bus architecture adopted 
as the digital I/F section 8 of the 1st operation gestaft of this invention 
as the digital I/F section 8. 

[0095] since the current supply to the digital I/F section and it be made 
to perform interface processing according to this operation gestalt 
succeedingly when the predetermined period had pass since the record 
standby condition of equipment and connection of an external 
instrument be detected in the digital I/F section as explained above , it 
** [ . ] for avoid the bus reset processing generate on a network at the 
time of a timer shutdown to be possible . 

[0096] (3rd operation gestalt) Driawing 21 is the block diagram showing 
the important section of camcorder/movie equipment in which digital I / 
feed function which applied the 3rd operation gestalt of this Invention 
are carried. It has composition which added the memory section 1 1 to 
the digital I/F section 8 to the control system concerning the 1st 
operation gestalt of this invention shown with the same sign as drawing 
1 . The digital I/F section 8 incorporates the warning data stored in the 
memory section 1 1, and has the function which mixes with digital image 
data and is outputted. However, free setting out by a shutdown demand, 
a mode transition demand, or tape wear warning is possible as warning 
data written in the memory section 11, 

[0097] Drawing 22 is a flow chart which shows actuation of the system- 
control section 10 when the transition to a record standby mode is 
chosen by an operator s key stroke. Below, draw ing 22 is used and the 
control action of the system-control section 10 at the time of a record 
standby mode is explained. 

[0098] If the transition to a record standby mode is chosen by an 
operator's key stroke, the system-control section 10 will permit a timer 
interruption, in order to measure a record standby time at step SOI. An 
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interrupt occurs the setup-time period of arbitration and a timer 
interruption increments a shutdown timer at step S31 in an interrupt like 
the case where it is shown in drawing 19 . 

[0099] Subsequently, the system-control section 10 supervises a 
recording start key at step S02, and when a key input is detected, the 
shift to a recording mode from a record standby mode is set up at step 
S24. By controlling a recorder control section by this recording mode, a 
capstan motor is started and record of the digital image data to the 
magnetic-recording tape which is a record medium is performed through 
a recording head. 

[0100] At this time, prohibition and a shutdown timer are cleared in a 
timer interruption at step S06. Moreover, if a key input is not detected 
at step SOS, a shutdown timer is supervised and it is judged from the 
measurement value of this shutdown timer that a record standby time is 
less than 5 minutes, processing will be returned to step S02, On the 
other hand, a judgment of that the record standby condition is 
maintained 5 minutes or more detects the existence of external 
instrument connection at step S07- 

[0101] The mix with the incorporation of warning data and the digital 
image data which the message output was chosen at step S65 when 
connection of an external instrument was detected, and were stored in 
the memory section 1 1 in the signal-processing section 3 is performed. 
Forbidding a timer interruption at step S06 at this time, a shutdown 
timer is cleared and completes processing of power saving under record 
standby and a tape wear prevention system by processing of an above 
single string- 

[0102] it become possible to avoid the bus reset processing generate on 
a network at the time of a timer shutdown since shutdown processing be 
perform but it be made to output a warning message when the 
predetermined period have pass since the record standby condition of 
equipment according to this operation gestalt and connection of an 
external instrument be detect in the digital I/F section , as explain 
above . 

[0103] In addition, the 3rd operation gestalt of this invention is realizable 
even if it adopts the IEEE1394 serial bus architecture adopted as the 
digital I/F section 8 of the 1 st operation gestalt of this invention as the 
digital I/F section 8, 
[0104] 

[Effect of the Invention] In the signal processor which according to this 
invention connects with two or more external instruments, and can 
constitute a network as explained above By regulating the shutdown of a 
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power source in the actuation standby condition of equipment, when 
connection with an external instrument is detected at [east, and having 
restricted network bus reset In the state of record standby, with an 
interface, when [ of a body and an external instrument ] connecting, a 
good system construction can be realized. 



[Translation done,] 
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